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Abstract TlDe 






An expandable Uner for a iunction in a weilbors and 


a method for use Of said Uner 



(57) An expandable sleeve junction (10), has a sleeve 
(12), having slots (14) to facilitate expansion of the sleeve 
and a hoolc (16) to support the junction liner within a 
secondary borehole (32 Fig 3) and orient a primary 
borehole access window (18) with a primary borehole (30 
Fig 3), from which the secondary borehole (32 Fig 3) 
extends. As expansion of the sleeve (12) will create large 
openings to exist throughout the sleeve (12), expandable 
material (20) is provided around the outside of the sleeve 
(12) to seal off and screen out any matter from entering 
the primary borehole (30 Rg 3). A shield (22 F\g 2) is 
constructed to nest within the window (18) of the sleeve 
(12) and has a boundary area (24 Fig 2) which overtaps 
with the edges of the window (18) to prevent extrusion of 
a packer (42) there through upon expansion of the padcer 
(42 Fig 5). In use the sleeve is traversed down the primary 
hole (30 Fig 3) to the junction with the secondary hole (32 
Fig 3). A bent sub (38 Fig 4) is provided to allow the sleeve 
(12) to enter the secondary hole (32 Fig 3). The hook (16) 
ensures the window (18) is oriented with the primary 
borehole (30 Fig 31. The padcer (42 Fig 5) is expanded 
which urges the junction (10) against borehole (32 Fig 3). 
Upon completion the junction (10) is permanently 
deformed to exhibit a larger outside diameter then it 
possessed at run-in, giving structural support to borehole 
(32 Fig 3). The packer (42 Fig 5) is than deflated and 
removed. 



At least one drawing originally filed was Informal and the print reproduced here Is taken from a later fBed formal copy. 
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FIG. 3 
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FIG, 4 
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FIG, 6 
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METHOD Am APPARATUS FOR COMPLETING A WELLBORE 



BACKGROUND OF THE INVENTrON 
Field of the Invention 

The invention relates to the field of hydrocarbon production. More 
particularly. invMtion relates to improving the junction between a main welJbore 
and lateral wdlbore to prevent sand or other solids from entering the main wellbore 
through the junction windov^. 

Prior Art 

Lincis have been nm in lateral boreholes VW& gccat success coHMnerdaUy^ 
Generally a lateral borehole is drilled off a whipstock tiirou^ a milled vvindow in a 
cased oi uncased primary borehole. It should be under^od that the terms >imary" 
and •'lateral'* as used in this application are intended to mean a primary borehole being 
the borehole from the surface and a lateral extending firom that prixnay v/ellbore but 
also encompass a secondary lateral borehole drilled off a preexisting lateral weUbore. 
In that case the preexisting lateral borehole is considered to be the "primaiy" borehole 
and the s«ondary lateral borehole is considered to be the "laleiaT* borehole for 
purposes of this disclc^ure. 

Subsequent to milling the window in the primary borehole and driUing the 
lateral borehole, a ruiming tool is introduced to the pritnaiy borehole carrying a lateral 
liner. At the uppermost portion of lateral liner a slotted sleeve has been used to 
provide some structural support to the junction of the lateral borehole and the primary 
borehole. This is particulariy useful in unconsolidated well fonnations and allov/s 
rapid completion of lateral bordiolc junctions in order to reduce the costs associated 
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with that completion. 

While the method and apparatus Imown to the prior art as set forth above is 
favored by many and has performed well for its intended purpose, it does 
unfortunately have a drawback in that solids such as sand, gravel, etc. can make their 
5 way into the main wellbore by sliding around the annulus existing between the open 
hole and the slotted sleeve. While the well can still produced with such solids, it is 
well known to the art that sand and other solids have detrimental effects on wellbore 
equipment and pumping equipment and indeed if a pump is dropped bdow the lateral 
window that is the source of sand ingress it would be directly exposed to such solids 
10 and likely would have a very limited life expectancy. 

SUMMARY QF THE INVENTIpy 

The above-idBnttfied drawbacks of the prior art are overcome, or alleviated, by 
the mediod and apparatus of the invention. 

1 S The invention enq^oys an expandable sleeve device which for purposes of this 

application means a sleeve having a plurality of openings througjh an outer smfaoe 
thereof to promote expansion of the device due to pressure exerted tfiereagainst from 
an inside surface thereof. A prefeired onbodiment employs slots v^ch are ofiEset to 
one anotlier such that the device is expandable by deformation of the slots. The 

20 device includes a hook protruding bom one side thereof and a premachined window 
. uphole of and centered with respect to the hook. The premachined window provides 
main borehole access when the expandable sleeve device is in place while the hook 
ensures that the premachined window is aligned with the main borehole by engaging 
with the milled window in the pirimary borehole casing. The expandable sleeve 

23 junction fiirther includes an outer material which is also expandable and vWiich wUl 
prevent ingress of iluids and solids throu^ the slots in the expandable sleeve 
junction. Once deformed, the expandable sleeve junction provides enhanced (over the 
prior art) structural support to an unconsolidated well formation in an open hole and 
further prevents particulate matter from entering the mam bore by washing around the 

3 0 annulus of the expandable sleeve. This is accomplished since the annulus has been 
reduced sufDciently by expansion of the expandable sleeve junction to where sand and 
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other particulate matter will bridge naturally and be excluded from ingress to the main 
welibore. 

In general terms, the expandable sleeve junction is mounted to the uphole end 
of a standard liner and on a running tool to be delivered to the desired junction. The 
5 expandable sleeve junction engages with a milled v/indow through vAach the liner has 
passed. The sleeve both hangs and is oriented to the primaiy borehole via the hook. 
Following run-in, a packer or other expandable element is expanded inside the 
expandable sleeve junction thereby expanding hs outside dimensions. The 
expandable sleeve is preferably expanded at least nearly into contact with the open 

10 hole bore of the lateral bordiole. Subsequent to this deformation, the packer or other 
element is deactuated and the running tool withdrawn from the welibore. 

The invention ensures that significant particulate matter will not enter the main 
boidiole and therefore not dtanage downhole equipment Another and important 
benefit of the mveotion over prior art systems is that it allows foe complete inst^lation 

15 without requning additional runs of tools in the welibore. Unis, no additional 
expense is required wife respect to set^ig the slotted sleeve junction beyond what 
would be required to set a hner in the lateral borehole. It will of course, be understood 
that more runs could be added if desired. 

20 IN THE DRAWINGS 

Referring now to the drawings wherein like elements are numbered alike iii the 
several FIGURES: 

FIGURE 1 is a schematic cross-section of the slotted sleeve junction of the 
invention illustrating both the elastomeric outer covering and the slotted sleeve as well 
25 as the preraachined window and hook; 

FIGURE 2 schematically illustrates a protective sleeve employed to prevent 
the packer from extruding through the premachined window in the slotted sleeve 
junction. 

FIGURE 3 is a schematic view of a primary and lateral welibore illustrated 
30 with a whipstock mounted in the primary welibore; 

FIGURE 4 is a schematic illustration of the same welibore after the packer has 
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been removed and the downhole end of a liner with a bent sub is being introduced to 
the lateral borehole; 

FIGURE 5 is a schematic illustration of the invention being placed at the 
junclion between the primary borehole and the lateral borehole; 
5 FIGURE 6 is another schonatic illustration showing the packer expanding 

within the slotted sleeve junction to expand the same; 

FIGURE 7 illustrates the next step in the process of the invention with the 
expandable element unexpanded and be in a condition where the running tool wiU be 
removed from the wellbore; and 
1 0 FIGURE 8 is a schematic illustration of the completed welibore with the 

slotted sleeve junction and the liner permanently installed. 

DETAILED DESCRIPTION OF THE INV^ON 

The invention as noted solves preexisting problems of sand Or other small 

1 5 particulate ingress to the primary borehole at a junction thereof vntfa a lateral borehole. 
Also, and as stated, this is accomplished through a particular method of Ihe invention 
which is preferably made possible iiy employment of an iq)paratus of the invention. 
Initially, therefore, reference is made to Figures 1 and 2 to introduce the apparatus of 
the invention after which the preferred method of its use is (Uscussed. 

20 Referring to Figure 1 , a cross section view of an expandable sleeve junction 1 0 

which may comprise solid material or in one prefearred embodiment and as illustrated 
may comprise a slotted sleeve. In the following description, the slotted embodiment is 
detailed. It will be understood, however, that solid materials being swaged to expand 
them, etc. are contemplated herein. The construction of jmiction 10 preferably 

25 includes a slotted sleeve 12 constructed of a metal such as steel which still exhibits, 
strength after deforming. Sleeve 12 includes slots 14 (as shown in the drawings 
however other shapes can be substituted as noted above with the goal of allowing the 
sleeve to expand) in an offset pattern facilitative of an expansion of the outside 
diameter of the junction 1 0 by opening of slots 14. The particular dimensions of 

30 imdeformed slots 14 will depend upon the degree of expansion of jimction 1 0 desired. 
Determining the dimensions of the slots needed to allow the desired expansion is 
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within the level of skill of one of ordinary skill in the art. 

Attached to sleeve 12 is hook 16 to support a lateral liner in the lateral 
borehole. The hook 16 operates as does a prior art hook liner hanger system such as 
product no.2927 1 , commercially available ftom Baker Oil Tools, Houston, Texas. In 
5 connection with the invention, hook 16 is employed also to orient a primary borehole 
access window 18 with a primary borehole torn which the subject lateral extends. 
Window 1 8 provides Ml bore access to the primary borehole subsequent to the 
method of the invention being completed. 

Since expansion the slotted sleeve 12 will necessarily cause relatively large 
10 dimension openings to exist throughout sleeve 12, it is desirable and preferable to 
provide a material on an outside surface of sleeve 12 as illustrated at 20. Material 20 
can be constructed of any material that has expandable characteristics and is capable 
of withstanding the enviroiuncnt downholc. Rubber or plastic material is preferred 
altliough it is possible that a metallic material could be employed if it possesses the 
15 desired expansi<»i characteristics. Material 20 fimctions to seal all of the openings of 
slots 14 to screen put substantially any particulate maXba &om entering the primary 
borehole. 

Referring now to Figure 2, a shield 22 is illustrated. Shield 22 is constructed 
to nest with window 18 of sleeve 12 to prevent extrusion of a packer through that 
20 window upon expansion tiiereof to expand the junction 1 0 in accordance with the 
method of the invention. The shield 22 preferably includes boundary area 24 which 
overlaps with edges of window 1 8. Shield 22 is thus put into place in the window 
from the inside of junction 1 0 and thereby cannot be pushed through window 1 8 to the 
outside of junction 10. 

25 Figure 2 also provides a schematic illustration of position of the components 

of the invention by illustrating a conventional running tool 26. The operation of the 
tool of the invention and other components ftereof will be further understood through 
reference to Figures 3-8 '^ch provide a schematic sequential view of the tool in 
action. 

30 One of ordinaiy skill in the art will recognize the illustration of Figure 3 as a 

primary borehole 30 and a lateral borehole 32. One will also recognize the schematic 
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depiction of a whipstock 34 placed in primary borehole 30 immediately downhole of 
mi intersection with lateral borehole 32. Referring now to Figiire 4, the whipstock 34 
has been removed from the primary borehole 30 and a liner 36 is being run in the hole. 
Preferably liner 36 includes a bent sub 38 at the downhole end to allow the assembly 
5 to easily enter the lateral borehole 32. In Figure 5, liner 36 is at its final depth and the 
slotted sleeve junction 10 of the invention is illustrated in place with the hook 16 
engaged with window 40 of primary borehole. As is known, hook 16 supports the 
weight of liner 36 but additionally in the invention, acts to orient window 18 with 
primary borehole 30. It is important to note that an expandable element is also 

1 0 positioned on running tool 26. Expandable element 42 may be an inflatable packer, 
squeeze packer or other device capable of increasing the dimensions df slotted sleeve 
Junction 10 through deformation. 

Referring to Figure 6, the element 42 is illustrated in an expanded conditkin 
which urges junction 1 6 against borehole 32. Shield 22 is shown preventing the 

1 5 expansion of element 42 through window 1 8. Upon completion of the expansion 
phase the junction is permanently deformed to exhibit a larger outside dimension than 
it possessed at run-in whereby structural support is provided to the borehole 32 near 
its root Subsequently, and with reference to Figure 7, the expandable element 42 is 
unexpanded and can be witfidrawn from the wellbore. This leaves junction 10 in 

20 place against the walls of borehole 3 2 with a small enough gi^ between the bordiole 
and the junction 10 to facilitate natural sand bridging and therefore exclude such sand 
from the primary borehole 30. It will also be noted that as element 42 and running 
todl 26 are withdrawn from the wrellbore, shield 22 is likewise withdrawn aldiough it 
is not illustrated in Fig?ire 7. Figure 8 illustrates, schematically, the completed 

25 wellbore. 

The device of the invention and its method of installation signiGcantly 
improve the prior ait since in the same run into the well as is done in the prior art, the 
invention eliminates the drawbacks of the prior art as discussed hereinabove. 

While preferred embodiments have been shown and described, various 
30 modifications and substitutions may be made thereto without departing from the spirit 
and scope of the invaition. Accordingly, it is to be understood that the present 
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invention has been described by way of illustration and not limitation. 
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CLAIM 1 . A junction comprising; 
an expandable sleeve jtinction; 
a premachined window in said expandable sleeve; and 
a hook extending from said expandable sleeve and engageable with a window 
5 in a primary borehole. 

CLAIM 2. A jimction as claimed in claim 1 wherein said expand^le sleeve 
includes a piuraiity of slots. 

CLAIM 3. A junction as claimed in claim 2 wherein said slots are arranged in an 
ofTset pattern. 

CLAIM 4. A junction tool comprising: 
an expandable sleeve junction; 
a premachined window in said expandable sleeve; 

a book extending from said expandable sleeve and engageable vnOx a window 
5 in a primary borehole; 

a liner extending fiom said expandable sleeve; 

a shield positioned in said premachined window in said expandable sleeve; 

and 

an expandable element disposed within said expandable sleeve. 

CLAIM S. A junction tool as claimed in ciaun 4 wherein said expandable sleeve is 
slotted. 

CLAIM 6. A junction tool as claimed in claim 4 whn^ein said slotted sleeve 
junction fiuther includes a material disposed at an outside surface thereof. 
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CLAIM 7. A junclion tool as claimed in claim 6 wherein said material is 
expandable without rupturing. 

CLAIM 8. A junclion tool as claimed in claim 6 wherein said material is 
elastomeric. 

CLAIM 9. A junction tool as claimed in claim 6 wherein said material is metallic. 

CLAIM 10. A junction tool as claimed in claim 5 wherein said slots are o£fiset 

CLAIM 11. A method for forming a junction between a primary borehole and a 
lateral borehole in a wellbore comprising: 

runniag a liner and expandable sleeve junction to depth; 

expanding an e:q]andable element diqx>sed wtthm said expandable sleeve 
5 junction to deform said expandable sleeve junction intoclose proxioutjrwitib an 
annular w^l of said lateral borehole; and 

collapsing said expandable element to be withdrawn from the wellbore. 

CLAIM 12. A method for forming a junction as claimed in daim 1 1 wherein said 
expandable sleeve is slotted. 

CLAIM 13. A method for forming a junction as claimed in claim 1 1 wherein said 
expandable element is expanded by dropping a ball and pressuring up on a tubing 
string connecting said element to an uphole locatioiL 

CLAIM 14. A method for forming a junction as claimed in claim 1 1 wherein said 
method includes causing said expandable sleeve junction to interact Avith said lateral 
borehole so that particulate matter bridges naturally and is excluded fiom said primaiy 
borehole. 
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CLAIM 15. A method for fomiing a junction between a primary borehole and a 
lateral borehole in a wellbore in a single run into the wellboie comprising: 

running a liner, an expandable sleeve junttion and an expandable element into 
the wellbore in a single rxm^ 
5 expanding said expandable element to expand said sleeve junction into close 

proximity with an annular wall of said lateral borehole; and 

removing said expandable element from said expandable sleeve jxinction. 

CLAIM 1 6. A miBthod for fonhing a junction as claimed in claim 1 5 wherein said 
expandable sleeve is slotted. 
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